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(54) CODE CONVERSION CIRCUIT FOR OPTICAL DUO-BINARY TRANSMISSION AND OPTICAL 
TRANSMITTER AND OPTICAL RECEIVER USING THE SAME 

(57)Abstract: g 
PROBLEM TO BE SOLVED: To obtain a code conversion circuit f 
capable of insuring a normal operation even when delay time 
includes a delay element exceeding the one time slot of an input 
signal by generating a fast output signal after code conversion 
with plural slow signals after code conversion as inputs while 
mutually and logically operating the slow signals to synthesize. 
SOLUTION; A bit distributing part 21 receives a fast input signal 
IN and distributes it to slow signals in of N systems whose bit 
phases are mutually shifted. N pieces of code converters 22-1 to 
22-N are provided in accordance with respective distributed low 
signals in of the N systems and respectively perform code 
conversion of corresponding slow signals. A bit synthesizing part 
23 synthesizes N pieces of slow signals out after code conversion 
which are respectively outputted from N pieces of code 
converters 22-1 to 22-N with the slow signals out as inputs while 
mutually and logically operating them to generate a fast output 
signal OUT after code conversion. 
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2 0 OpsiaT'Ct J;i^i:i<^5i|iiMl2::'sili{CiSW$ilS, 
it. N = 4 -^xh^iA 0 OpsJilTT't ct \<^'jUm\>Z 

[0030] COct a (cilPSAmi^iiScOfi, 
j^|g22-lt>J;l>'22-2 (N = 2c^*S-^ ) i)^^ti^' 
tL 5 ( = ] 0 / 2 ) G b / s t ^ 3 ffijieff-if i n X')) 
tXim-fixliXv^:! t ^Z-'^j:'otzi)^hXhh. 5 b/ s 
OA/JfW:)! A>!.n y hTS{i2 0 OiJsT'*)!.^ 
i: JSii. l^'fno^^^^m (22- 1. 22- 
2 ) i , ^jMSH^rsIT d i: LT 2 0 Ops^ fl^^g^ill. 

[003 1 ] tzfiL, ximt,zi6\-^xmmx-)m^ \ n 

St; Ni^i^coi^fl-^ i ntc^tl-/::*^cojJEt'-y ^i)• 
i^SI!2 i*^"'i:^Wt^O, ffi:^, \^r)}\mzt5v^x . ■jt(^m 
m'Aliimo u T(c:;^-t^c*^c^)h' y h-i^btai 2 3 T'/'ji:-® 
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iiiitA:ijsn^cfi-7t »E X o Rmmmhtihip. z. 

{i . II .1 ^zm- N i|c7)1^^^^1^|JJg 2 2 - 1 - 2 2 - N i'3 
:ij(i-ifti')EXORttflH&jftSMt«f y h^);Jcai2 3f 

jfe t tf) I. J; a ici- 1. , i n/^--' f y h ^BKgii 2 3 <?mM'^ 

{ 0 0 3 2] 

l: T |51S<t^;)m)S55if;t3{ilEil--c?)#»^- 1 /ciilE^ 
L'C7ir4-„ it/t^tl 1 c^mtfiN = 2c')^?^i^tcof>-r^^ 
to fim^f'y h^)-@dgli2 1 a. rlM5''i);^}i4S3 l tcj; 

N (cJilffl L itE33f ^ n 9 C L t ir 'SftT , 2 -5c7)ffiil 
fi^7 i n 1 B^ty i n 2 > , C LJ^ 1 / L/iffi^fi 

[ 0 0 3 3 ] SI .1 ffMmt^ i ri .1. ti, T'J r?-^" .1. fc 

x^xm^Khw. 1 (o^w^»2 2 - 1. KKh^ix.. m 
mm 2 2 - 1 iom^' ■■/ c i ^zxwm-i . t 

. a? 2 i n2{i. li 3 - r 2t t 'C ^ $ 

ixm2 c^m-'mmm 22-2 ic ?j) $ n . sjiKfa^s 2 

2 - 2{i^ yA-tJ' 1 N V(c.t OfJfflixlELJtftS^^n 

( 0 0 3 4 ] m to J; y m 2 tO^?f ^-ISti^S 2 2 - 1 to J; 
y 2 2 - 2{cJ: 0 

fi-5^o u t lfcJ;i;:o u t 2(i, IrMcOf-y h-^^^2 
3 d A+I o ^COf y 2 3 « E X O RmS% 

3 3(c..J; OtM-^ii. ;i?}ia;!:iiff^OUT^iML'C. 
Umoa-nxy ^ )\,^ 1 2 diMait^g. » ^^r-72E:«5iJ5 

(2 2- 1. 2 2 - 2 ) {i, ■m-fh ( i n 

.1 . i n 2 ) tmm^titz 1 t 'y hrmmMimm-'^t 

C) E X O R.,':Htj SriliDrr •§> E X O RJiiitf^ 1 5 
[ 0 0 3 5 ] it/-c-g-l$-^-32ttH-2s (22-1, 2 2 ~ 2 ) 

/:; 1 f y hr\mmimmm:iMti d-f pms^ i 

7 ?r $ izm-y^ . #D - F F I 5 (i . iliiiIA:^-J(t 

-i?- 1 N {zmm ucnm^ p 7 c l ^ i /n ( n = 2 > 
:5>is] L X Wr ihrifzumi' o ••/ c I x'h o -c , i^j^o , « 
stcfafficoritit N ( N = 2 ) mcoim ^a-^^^coo -h 

[00 36] ll3{ill2i^)|IilK(2fctt^->-g-^3)- ( a- 

.1. ) 'CJ)'), l2l4^i|5I.^-^2^-^v-^ (^co2 ) xh 



I, ii3*>j;t/n4«^-^Af-^-h(i. mmxiiim 

INtLT, ffK^L/cl OGb/s J:i'Ji>$<^tCii^O 
2 0 G b/ s c7)A:'lft-^ I N Sr^ltc t oT^t, L^vT// 

o T .1 ^ -f a;?, n y h « 5 0 ps ( H 3 COi;± {Zn^t ) f 
hi. ZC0Xdtc2 0Gh/s(OtimN=S:rr^m^t 

it^cD. mmmrsTdmmu. f/£*cfci,^T5 0ps 

^^=5:1.*^'. *%BJ (02) t=J;tL(i'3<0$iM^, 1 

0 0 ( = 5 0X2) pslliT tX-mmX'^ 6 . ZhiMS 
hXl/mACO:?^ M.'f-^-hX'Omhij^X'hl. 

[0037] 2 0Gb/sCOie^A:'7ft-^I N{±, 
( a ) Wc^p-tJ; a 13, h'-y h b 0. b 1 . b 2 . b 3 
- 1 LTEM^'JSSmtl 3 1 ibixl. , z commX:h 

ft-^ T N iz mm Ltzyuvycut. ( b ) ratc7n $ n 

-i;M;?iJ^^m^3 ITIi. ^jSAtjfi-'!- 1 NST'-Srl-f 
•yh?i]bO. bl. b2. b3 - S:. 
^tt, bO, b2. b4-<7^mic7)ffi3lfi^ i n I t, 
t'yhbl, b3, b 5---0®2 0®iift-!f i n 2i:C 

litfjiiMftti,. ( c ) j:^;- ( d ) ^r.^^cir-t« 
^ ct-aa-r^i' ^ t (±, ( c ) iijct;;- ( d ) m^z^-t 

®Mft-f i n li^iy i n2<?)^'-f A>?>D-y hA^'2fg 
( lOOps) (cj&«c§a/ic:tt'^l), c:iitcJ:0. # 

M^§ff (22 -1, 2 2 - 2 ) ICfcl^T , mW^"^ 

[0038] 1:M?''iJ.^« 3 1 Tlijfc/;: , m%9 n .y 
CLSr, ^(n\/2Cr>mmr>^mu-,9 c wz^m. 
-rS, >IfL2r (e ) mzm\ .mi«Ift^i n IJi 
^t-f '^fMSf 2 2-1 \,ZX-h^tlh ( e ) licOffii*^ 
n y ;? c U;:tae -D 'C jyifl S ^ . -e OF'^igli^O f . g ±5 J; V 
hO#^:J)-(Z, ( f ) . ( g ). ( h ) O^PtC^n 

■tl 0 ^rft-^^^mi. o ( f ) . (s) hXxf 
{Z^\-^X. ••b0 + b2" (i, 3g 1 <7)fili3Ifi-^ i nl(C 
L , 4-A-;] f .y h b 2 i: 1 h' h HijiOf y h b 
OfcOEXORSrfco^^^m&^-r, |5]«tC "bO + b 
2 + b 4 " fi. ^X-f] ^tifz t' •/ h b 4 1 1 f hmco 
±fE^?^-m "b0 + b2" tC7)EX0R^fc-:.;^ciigm^ 

[0039] lal^tC, m2i';Mfi-^ i n 2 ti^^-^S:}!?! 
^2 2-2iZX1l^tllt. (e) m<nim:!'r3y9c 

1 J -f yvs-:? I N vtzj; 018 0' f5ffllxlKL/^:^n 

■y^(CfM'-.'T»I$il. ^c7)r>^a!W i. j ir> J; y:' k c7):g. 
( i ) . ( j ) J;y ( k ) a)M^lz^.i-X o 

t^m^f^wnh. ( i ) . ( j ) axu ( k ) 

T, "bH-b3" {i. m2c7)®ilff-^i n2tcr«L-, 
-^Xn^flfZ^ y h b 3 t 1 t'-y hMWt' y h- b 1 ic?) 
EXORS:t-5!^c*Sm^^t. |Hl«tC "bl+bS + b 
5" Ji. ^-Ai^'lSix/'cb' y h b 5 t 1 f y h 8UO±fE<0 
jam " b 1+ b 3 " t c^E X O R ^ t -o-Zr^i^S^Sra ro 
[004 0] t< tX'n^'^mixfzW^X ^XlfW,2cr) 
{m.\E^o u t 1 joj; t/'o u t 2 (i, E X O RIulSS 3 3 

\>zxmmmzim.tx^^^ti. ( i ) flatc^^-rr^ 
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<. cO. cl, c2-o:)\::^-/hWPhKi:l^'%'mm 
cmmii\f)m^Ol}Tt:m Z t t^x-^ l. , t-^y h c l 
{iJ:J5t'7 h ( b 0 + b 1 ) tlfflSL ( -MiEXOR^ 
mi\ OTIS) t ) , f y ^ c 2(iJ:.iet'-y h ( b 0 + b 
,1 -I- b 2 ) l,Z\mty^. WT\ t'-y I- c 3 , c 4---tC'? 
'^■^X ijW'imz-mC)\z-y h ( b ) ;:)^.gi?SW(CEXORi!a; 

LI v 9 {iiM^-f^ LtzmE X O R|n]K3 3 (CT?j?^ Lt 
V ■> & A' , 7° [J :.? - y .1 h XU'2 iiU'JL I X iM'^ IX ^-^h 

o)xmnz{immii^)-th'Zmmi^j:< , mt^u v^ 

'k^-l E X O Rmns 3 {c7s-&RM-C'll4'cOgX{i j 

C n = n n + C ( n - 1 ) nod 2 
= Bn+ (B (ri-n + C 



[004 1] Z.cr)m2(0mXU. 'MW^WiT d^^Z-^V^X 

opsiiiTtv^d«*^ 1 0 ovs}lV^omm\>zmm 

^tih:it^m^tzi)K ll3t3j:J/ia4co^-f Af-A— 

VXU. m^cTJamiBTrdA^S 0t«T^).g.f?i]&7-^LT 
v>l, ((g) fcii/' ( j ) U<^S Ops#!B) „ :i.ixM 

i/"±ie ( 1 ) ^i^m-ht. ico ( 1 ) m2C) 
mmoim\^tzn^^mcohtxu. tie ( 3 ) ^j: 

y ( 4 ) s^coj; 5 tc^jg^^il.. ( 1 ) mmizmuz 
iKtmtxhh. 

[0042] 

mi] 



(n - 2))niod2 



( 1 ) 

(3) 



- £ B I + C mod 2 

■ -0 



(4) 



JJ2 (4 ) !f\;(i, (I13fc.l;y'H4tci>(tl. ( i ) m<^M 
^{cO. c 1, c2-) t-iti'h. 
I f) 0 4 3 ] >rt'J ( 4 ) x\:t:-OVrC , ^tJJjtJIflC 
,tot . c:MlEl2(3^3(tl.ft^!-o u t rtoXlfo u t 

2c/)iij)ijifrc?)0 , ii3fc,i;t/ia4o ( g ) mi-sxi/ 

(,i ) IWytsIb'-y biOtt-c-$)0. isliatii. ^n-f 
it "0" *>.J;t/' "0" t^o'CV^I>, ic'^idWflm 

( 0 . 0 ) btj:l^:\ ( 0 . 1 ) (:^-|)*\ r 

li ■-•.'-r (2 2- 1, 2 2-2) 

•-f 5 >'^1C J; O^Mt-tl. D - F FlElff^ 1 7(0'-\mX-m 

D. -mzimi^^j:^\ ^zx\ :^^m(7)wi^2oi>z 
fcv >T«i . tw«fl(i^i^:>-r ( 0 , 0 ) tc-t 7 -t -y 

C 0 0 4 4 ] mmtt)^ (0,0) Wi'l-cofli: ■'Orl.ti-^. 
W/Ji' ( 0. I ) , (1,0) ^{ZOV^Ti^S al'-v- 
::i y e ff o . II 5 (ill 3 J; t/'fi 4 t'>,«li?f t .?i|'5r ^fJ) 
Hlifia/;^-!?-/: ^Jxf^ t^<n9i -V {^CDD xh 
0. miAm9iM-\—\'' (x0^2) Xhh. 

9 -f h -1- A— h (^miju ,m3hxt/m4 <o%^ fc ^ < 
mtxhh. 

C 0 0 4 5 ] i-f 135(0 ( j ) mc^Wm^^^t , EI 
3 ( j ) mc) "0" ^Z^IX. "] " tti:->X^^h. O 

t ^)±mmmM. ( o . o ) i^z^ixmrn ( o , i ) 
tjjtiiffi!/)^' " 1 " iz^^b-^fzWi^izmm-^. " 1 " 

^z]i^h -.. ^ t (c & ,S; , ( i ) liii J; (/' ( j ) 11 
(Cfcv^T , 1 " , mtl,£ " h 1 H- 1 " , •• b 1 + b 

3 i- 1 •• -t i-xmiih. ^ ixMi^mui, ( 1 ) ii 

(C^irt ••+ 1 " t L'CmS. te^K I2l3jij;t'^'ll4f';) 
( I ) tiil(C7l^Tj-h- ' v bj-ilc 0. c 1 , c 2---ii. I15ii 

.1:CA'IS16C75 ( 1 ) W^ypl-f'y h C 0 + 1 . C 1 + 1 . 

c 2 + l--t^S. 



[004 6] tZbif\ mzm^fcm 1 ip^ WjfiPh J: 

oic, -^'y^N-yxy^'MiOTt^Pfgi 3{2 ( 1 ) 11(7)1; 

mft^*^A:/]$iii.fc - ^mmcnmmt lt«. t^y 

h?i)cO. cl, c 2- -COt^t), fy h^ijc 0+ 1 , 

ci + 1, c2+i -cot§t, 3t(7)mis!{t-{i()rffl-//ffl 

S.\.z 18 0° M=5rl./c{tt-. 3tc?5 •' 1 ■• " 0 ■• <h UTti 
M#^<|5]t:T'*)S. 

[0047] iMcrmwmmm. ( O . l ) t L/:/;^\ ± 
3>!iL^cflEt)^>ii, 1?j}tM ( 1 , 0 ) c7)i: # {,Mgifi 
( 1 . \)<^t^{,. EMODj«f]fI ( 0 . 0 ) ^Oi: S t 

ntkoi.zmt-thit\^,:hm^oont htih. 

Cc7)7t:*')tnl|f^2 0i7)|f|}tjjfa§r ij^r v h$1i-T*^t^/ijfl2S 
-^•&£■S(i*fEV^; t^^'^^^^^oA;. ia7(i*5&Bi]coa?2(0 

. a 2 izTK-t^ 1 (o^a mm^z, n = 2 ^om-^tz 

[0048] -mzifmtm.<nmf^t Lx^oy,iu\\i) 
ratcov^T^^ t . E/o'm.mt£tit:m^ 1 3 1 

^)V9 1 2 >:Mtt>?i|^fiS!a5i:;!)^-f4ctZ 1 Otf-) 

?i|^}ig|5tz#.3^i| {ZX:h $ n-i.0«J^ {f ^ 2 0 G b / s O 2 
¥^^t(Oft-t ^ - ^ <7)ilE.r£3''i)^}Sa5'C4 0 G b / s <7)m^- 
tL. C:c'J4 OGb/sCOft-f Sr. pwtx 7 -f yl-':^' 1 
2S:-/M.. ^^«1 3t=A:'3-ri.o -eUT, 

Y<r)x-^m\,z . H 7 (=ii^-r^?-ts:j«ifliss 2 0 

[0049]^d^Si:. JJEd<- HV)A:'7(«c&^Hit 
#(0±te#:Ei?i|S:}«ia5^ia2c7)ME3''i|^«l^54 2<>: LT 
itffl^-ii«f , 1 (112 ) coii^foj; 0 (c- EX 

o R iiiifi} 3 3 xmm'icr> t' y h - h ( ±isco&rc 4 0 

Gb/s) ife'C-5(.(Cj#-ii±(fSili;-^;0^=^<^^,&, L/C 
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[0050] ±.iilt::^l1ili, ?$-^an.e5W2 0<7)A 

-mz^mmM<Dm]n.t L-c-effm?j)imz 

[00 5 2] , N ^ 2 ck 0 h:k V >-ffifiyi-ffi 

BrC7T<Litl2ll I hXV^mi 2e#iirf*.t. N : 1 M 

immmue 5^. Ni«^f-^3E«- ( 2 2 ) t , ( n 

- 1 ) mcomm^ est, n a:^j e x o RMS At^r 
\) -j-rt i'h^mifMmi^iizmmwM^mn'ibPi 

'^^mE (22) ( N - 1 ) f^oymmm 6 3 1 . n 
XzhExonne 4b^Ta~ytt^>:fcm,?mMz 

[00 53] 117 (ciol »T , ±M<':imMym\M'4 2 1 

'mm\mtih , (ii7nti> d - f f \mA 3 ^ j: 

4 t , E X O R |n] ff^ 4 5 J; {/• 4 6 T if > ^ . 2 COJStS 

xvimmmm'sm.mA 2 ^m\ix\-^7yj)x\ zay 

MrSiVi);ii;fiag|5t<^)®Jf1^J:.c')l|-^ Ci?) 
iW')S:fag|54 2(i. 02<Dttii^^^'•||M^•SS3 ico'Dj-ftH^ 

imszmz uztznx'h 0 . xtj 2 .^^^c?) f -y h 

V ■> h fz^-yx-h ^dt^t. m^z\m t^oZtKi: 

<mm'mm 2t::si.cii^:>2AWi^)f y hmwii 

crm^ f y h f^X' . ^■ibEXOR^tt'^X ■Bi}-^KciftH£ 
i'>t£VK C: iX ^ 0 E X O R 4 5hXlf E X O R 
4 6'C$)-&o EXOR4 5fc.];l/'EXOR4 

6 (c A J § ^1 h f ■•/ h \,zT'm<r){m -fix *: t^v'c li" ^ tfO-/;^' 
D - F F iHlSg 4 3 J; 1/ D - F F IMISS 4 4 'Ci5 '6. 

( 0 0 54 ] mHim\7c>Wi\mzhi>-)-Z.-Mi\'y5T ( a- 
P ) (cfjiiix h m-^ J <9-yi: mt 9 -f x -h (x o 
1 ) X-h'l. m9im9^J^''hx-h i^(02) X'h 



xx/mA<y)Wi^tmtxhh, 

[ 0 0 5 5 ] m o{±*5^Hj:|com 1 oMmzm-it , n 

■^2X'yx^< mnuzi^^m-^'^^mmimii-n-^ 
tmxh I. « ^xn^^mcn^^'^mm 2 0 tcfctt^-^)- 

f«Nii, 2lil±Ofl--SC0Si(, N = 2. 4. 6^/c{i 

'';^^i5.t-i)S®^^#fi-ri. t N(i2/;^'jRij5i»,\ 112 

Il!2^)^J®§g3 l*Vl : NiI^WI 
?S:«i!?fS 5 1 t ^ 0 , il 2 ^ E X O R initfft 3 3 mX-)-] E 

X O Rinilf^ 5 3 i: =5:1. tMz. m^zmi<^ ttitznm 

(7yim9n v9 ( c 1 l-c 1 N ) $-)i<?:«-rSiti^) 
i:5'i)tg^$n/i ( N - 1 ) g(7)ji»T5 2^Wt 

[ 0 0 5 6 ] c ^ (3SM?iise}^§§ 5 1 « , mrnxm"^ 
1 N t igiSijaA:»]fi^ T N mm itzmm^ a-y^cL 

t^?jit Lx, mMin^mhxmmzt'-/ 
i'iifz^^mmmtm i n 1 - i n n t imM9 a y 

9i:l/N^m Lxn hilfzi&m 9ay9X'h'^X. ip 

mmz{mcr)'rtitzNmcois.m^x:i-y9 (c 1 1- 

c 1 N) i:l\',1iL. ttz^i&m9a-,9l±. Mmth^ 
2 2-1-2 2 -Ncr>9 a 9X-Jl t th X ') 

^ZLX^^h. 

[ 0 0 5 7 ] 11 1 1 \i-4^wn<?:>m2omm^z&'^^ . n 

& 2 J; 0:^^ <iS)SL/c*^^i7)1$#^«Sft«^li£€:7n 

( -ec^) 1 ) X'h 0 . n 1 2 (iifiiii ( f CO 2 ) t-;?) 

I., Ill IhXUmi 2l<zn\^X, 1 : NTfi:ill'=J''m» 
bit. ^m<r)Vm'^\m2 2-l-22-4i:, (N 
-1 ) R50ji®g|56 3 t. NA:')EXORSfi64t. 
N : iMEJ-'ij^rngSe 5AJi5$/lT<.^l., tztit. mX' 
«N = 4 t Lt&W-LTOS. 

[0058] 1 : NUM^iJgLme 1 (i, i«jlA:)jfi-^ 
1 n^mmz^nx^tii:. n (N{i4T'iKi-) 
WM.mm ni-i n4izM?iKc'W-@i;^i,. Nii<7)^y-t 

2E}^§g2 2- 1-2 2 -N{i. it^.?i)t5)-@e$^X/cN?.^ 

[0059] ( N - 1 ) noymm^ 5 2{i. nuco^if-^ 

^« (22) oy^^{Z-^\^XlWhfl. 

ixl,, NA:>lEXORa56 4(i, mWm^m^ i2 

a:;'7tl^^?-^^l®§StC^< ( N - 1 ) Bi031®a55 2^ 

[0050] N : 1 #.Ki?i)^ma56 5{i, N ffl<7)<^-!m^ 
mis (22) {C-^-n-eil^^^ffii-S NfflCONA:/^jE XOR 

^i!6 4 t-C:>m\i]^-'^)^Lixmmi',:m^o\jTi'jesii 
j^^ciwHStfo (N - 1 ) mym<&m'fe, 2{i, »iaf 
A:/jfi^ I mznm uz-mmy a -,9^1 /u^m l x 
n (:>ixi-z\m9 u-,9 ^^{fc . rnmzm^mtitz n 
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mmmm^tii>, -eL-cNiiwf3?«i!if§ ( 2 2 ) ts, 

1 ) {3j;0»J$il.^„ 

[ n 0 6 1 ] $ .',(:: ( N - 1 ) PiV,>jiM*f!6 3c^)^ 'i 
«i , (l^fv t •§> t 0 D - F F J; 0 ^- 0 , A"; J I 
N 1 15] )t)j l.ti-^m 9uy9C L t J; 0 l^gf ; ^fih, II 1 

3 {1121,1 2(C7i;--4-ffiiiKi^);S)f0CT^77rri2|-t:-;?)<;., 1211 2 
i ^'.>i2 ir . ( N - I ) 6 3 oyl^ <' II* 

0 {zmm^i D L J; 0 ^ & C t ffe 1. . 
[ 0 0 6 2 ] H 1 4 {l*?§BJ?^Mffl U/::^jllfi.^K^5F 

E i n . Oou t . Fmmi 6l,Zn<l.-rcha)tmtT 

ffS 2 0 ^ , -r-n-ys 1 1 l■XW^v^y^ . I14i<7)0 i n (i 

c 0 0 f . 3 ] 

mmi 6i>zxhsmm>n ^n^y^a^ hn\'^]i,zn 
tm Lv^mmmm±mzmmuz^'r:i.i[>u 

O f -y h h 1 0 G b / s , 2 0 G b / s . 

4 00 h/s -}in<-<s:hn^m^Z-/j:h, 

[HI ] -mmz\^.^vi^i^\mmm-mmiX'h 
[ 111 2 ] -¥mmw> 1 ^')fi«{cS':*'< i7-i7Se}^iHiifi}<?):ft 

C 121 3 3 1120|n|mc*i(tl.#a?-'/)- ( a - 1 ) \rM.h 

[1214 3 l2l2c')|!lllff}(Ifc(tS#g|i'/r ( a- I ) (cUWlS 

[1215 ) L13fc.];L^ll4t')^i^fcM=5:-&^/MWi.A> 
ii;^ fc w^- ^ ^- - 1- ( -?-<7.-) 1 ) Xh h . 

[ 121 6 ] 111 3 4; V 121 4 oM>^, t m I mmm- 1 h 

[1217 3 -¥mmw.2c>)mm^z^-^<vrwm\mm^ 
{mi:^^-i-mx'h6, 

(I21S 3 m\i(r)muzmih^mf ( a-p ) ^zmih 
m^>^9-y^m.t9 A A-- h ( -c-i^:) 1 ) x-h I . 
[1219 3 micf^mmzmfh^mt ( a-p ) tcJiix^ 

(S^fA-^^-ySr^-^^-^ A^A'-F (-?-c.')2) X'h^, 
[12! 1 0 3 -^mmm 1 t').fga(c|t'3'3= . N 2 J; 
^ < HS.rt L./c«-^^0^«{||Hltf1}c^)fS);!c*nrri2|-C^) 
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